Changes in epidermal proliferation and differentiation in allergic and irritant contact dermatitis reactions by Le, T.K.M. et al.
PDF hosted at the Radboud Repository of the Radboud University
Nijmegen
 
 
 
 
The following full text is a publisher's version.
 
 
For additional information about this publication click this link.
http://hdl.handle.net/2066/21653
 
 
 
Please be advised that this information was generated on 2017-12-05 and may be subject to
change.
British Journal of Dermatology 1995; 133: 236-240.
Changes in epidermal proliferation and differentiation in 
allergic and irritant contact dermatitis reactions
T.K.M.LE, P.G.M.VAN DER VALK, J.SCHALKWIJK AND P.C.M.VAN DE KERKHOF
Department of Dermatology, University of Nijmegen, PO Box 9101, 6500 HB Nijmegen, the Netherlands 
Accepted for publication 17 October 1994
Summary Allergic and irritant contact dermatitis are similar clinically, histologically and on immunohisto-
chemistry. In the present investigation, we assessed whether study of the recruitment of cycling 
epidermal cells, and the expression of keratin 16 and involucrin, are of use in differentiating between 
the response to contact allergens and the response to the irritant detergent sodium lauryl sulphate. 
Both allergic and irritant challenges induced epidermal proliferation, and the expression of keratin 
16 and involucrin, but the dynamics were different. Two and 3 days after challenge, a highly 
significant difference between the allergic and irritant reactions was observed with respect to 
involucrin expression assessed by M0N-15Q staining.
Allergic contact dermatitis (ACD) and irritant contact of SLS. Patch testing with allergens was carried out
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dermatitis (ICD) have different aetiologies, but often according to standard practice.5 The SLS solution was 
appear similar clinically and histologically.1,2 Mechani- applied for 24 or 48 h to the upper back, using patch
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induce inflammation and abnormalities of epidermal 
proliferation and differentiation,3,4 the mechanisms of 
which are largely unknown. In the present study we 
investigated epidermal proliferation and differentiation 
during the acute responses to allergic and irritant 
stimuli, and we examined changes in epidermal 
growth in experimentally induced ICD and ACD. 
Sodium lauryl sulphate (SLS) was chosen to produce 
ICD, and the allergens of the standard European series 
were used for the induction of ACD.
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test chambers (van der Bend, the Netherlands). The irri­
tant responses were visually assessed for erythema,
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erythema with oedema
Biopsy procedures
A total of 39 punch biopsies (3 mm diameter) were 
taken from ACD or ICD reactions on days 1-5 after 
patch testing. Four biopsies of normal control skin were 
also taken. The biopsies were embedded in Tissue Tek
Methods
Subjects
Thirty-six subjects (19 males, 17 females; age range 
22-71 years) participated in this study, and were 
selected from patients attending the patch test unit. 
The study had the approval of the Medical Ethics 
Committee. Informed consent was obtained from all 
subjects.
Allergic patch testing and sodium lauryl sulphate application
All subjects suffered from contact dermatitis, and were 
patch tested with the standard European series. Twenty 
patients were patch tested with a 3% aqueous solution
OCT Compound (Miles Sci 
snap-frozen in liquid 
tioned at 7 /¿m. After fi 
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Immunohistochemical methods
Ks8.12 (Sigma, St Louis, MO, U.S.A.). Ks8.12 reacts 
specifically with keratins 13 and 16. The latter is only 
present in the suprabasal epidermis under hyperpro- 
liferative conditions.6 As keratin 1 3 does not occur in 
normal or hyperproliferative skin, Ks8.12 binding can 
be regarded as a marker for keratin 16.
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human cells, and is specifically directed against cycling 
rather than resting cells.7
M0N-150. Involucrin is a cytoplasmic protein precur­
sor of the comified envelope, and a marker for terminal 
differentiation. MON-150 reacts specifically with invo- 
lucrin expressed in the upper layers of the stratum 
spinosum and stratum granulosum of normal skin.8”10
immunoperoxidase 6
30 min
min (in acetone for MON-150 
acetone/ether (60/40) for MIB
MON
MIB
sections were incubated at room temperature with the 
antibodies MON-1SO (1:15 in PBS), MIB-1 (1: 50 in 
PBS azide with 1% bovine serum albumin), and Ks8.12 
(1:20 in PBS). After two washes in PBS, the slides were 
incubated for 30 min with rabbit antimouse immuno­
globulins (Dakopatts, Copenhagen, Denmark) diluted 
1:2 5 in PBS with 5 % human serum. After two further 
washes in PBS and preincubation in sodium acetate 
buffer (pH 4-9), the sections were stained with a solu-
amino 9-ethylcarbazole in sodium
buffer (containing 30% H2 O2 ) for 10 min, counter­
stained with Mayer’s haematoxylin (Sigma), and 
mounted in glvcerol-eelatine.
Histological examination
The staining of Ks8.12 (keratin 16) was quantified as
follows: 0 = absent, I — snnradir nrftSflnrfi. 7. = minimal: p ese ce, 2
presence, 3 w awm w moderate presence and 4 m m t n » strong
presence.4 Proliferating cells were quantified by count­
ing the number of MIB-1-positive nuclei per mm length 
of section.11 To assess involucrin reactivity two repre­
sentative areas in the epidermis were chosen, one above 
a dermal papilla (suprapapillary: the narrower part), 
the other between two dermal papillae (interpapillary;
the wider part). positive staining
expressed as a percentage of the total number of cells. 11
Statistical methods
Student’s t-test was used for statistical analysis.
Results
Subjects
At the time points when the biopsies were taken, 14 of
the 19 ACD showed +
(erythema and papules), and the remaining 
graded as ++ (erythema, papules and vesicl<
erythema scores of ++, and some
mild
Histological findings
Epidermal proliferation. The response to allergic and 
irritant stimulations is summarized in Figure 1. In 
normal unstimulated skin the number of MIB-1-posi­
tive nuclei was 15-5 ± 4-7/mm (mean ± SEM). The 
irritant reactions were characterized by an increase in 
the number of MIB-1-positive nuclei, to a maximum 
of 209-3 ±78*7mm (mean ± SEM) on day 4 after 
application. The allergic reactions showed a gradual 
increase in the number of MIB-1-positive nuclei, 
and reached a maximum of 106-3 ± 48-8 mm 
(mean ± SEM) on day 5. There was no significant 
difference between the ACD and ICD reactions with 
regard to the number of MIB-1-positive nuclei within 
5 days of challenge. Staining with Ks8.12 was not seen 
in normal unchallenged epidermis. On day 3 after the 
application of SLS, there was expression of keratin 16 in 
the suprabasal epidermis, to a maximum of 2-0 ±0-6 
(mean ± SEM). The score of Ks8.12 staining in the 
allergic reactions reached a maximum of 2-8 ±0-4 
(mean ± SEM) after 4 days. The time-course of kera­
tin 16 expression is shown in Figure 2. No significant 
difference was found between allergic and irritant 
reactions.
Epidermal differentiation. In the normal suprapapillary 
epidermis, MQN-150 (i.e. involucrin) staining was 
found in 12-1% ±1-4 (mean ± SEM) of the cells. 
MON-1 50 staining of the interpapillary epidermis was
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Figure 1. Number of cycling cells (MIB-1-positive nuclei) during 
allergic and Irritant responses, expressed as number of MIB-1-positive 
nuclei per mm length of section (mean ± SEM). Numerals on bars
Indicate the number of specimens. S3, normal skin; ■, Irritant; ES, allergic.
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Figure 2. Keratin 16 expression (Ks8.12 staining) during allergic and 
irritant responses, quantified using a numerical scale from 0 to 4 
(mean ± SEM). Numerals on bars indicate the number of specimens.
, irritant; E2, allergic.
seen in25 ,8%±2-3 of the cells (mean ± SEM). Follow­
ing challenge with SLS, MON-150 staining increased 
promptly in the suprapapillary and interpapillary epi­
dermis. The increase reached a peak after 3 days for 
ICD, whereas in ACD reactions the MON-1SO staining 
showed a more delayed response. After 3 days, the 
M0N-150 staining of irritant reactions faded, whereas 
that of the allergic reactions increased to a maximum at 
4 days. The differences between MON-150 staining in 
allergic and irritant reactions were statistically signifi­
cant after 2 and 3 days (P =  0-04 and P<0 01, 
respectively) in the interpapillary areas. MON-150 
staining was more prominent in irritant than in aller­
gic reactions during the first 3 days. Figure 3(a) and (b) 
show the pattern of MON-15C) staining, and Figure 4 
illustrates a series of histological findings in irritant 
responses.
Discussion
Comparison between allergic and irritant responses 
revealed similarities and differences. Epidermal prolif­
eration, assessed by the recruitment of cycling cells and
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Figure 3. Involucrin expression (MON-1SO stained cell layers) 
during allergic and irritant responses, (a) Interpapillary sites; (b) 
suprapapillary sites. The positive staining cells are expressed as a 
percentage of the total number of epidermal cells (mean ± SEM).
Numerals on bars indicate the number of specimens. 88. normal skin; 
, irritant; S3, allergic.
the expression of keratin 16, was increased following 
stimulation both with an irritant and with contact 
allergens. Involucrin expression was strongly enhanced 
before maximum proliferation had occurred following 
both types of challenge. The dynamics of the induction 
of various markers, however, showed important differ­
ences. MIB-1 expression for ICD was maximal at day 4, 
compared with day 5 for ACD. It is possible that MIB-1 
expression following allergen stimulation continued to 
increase beyond 5 days. Ks8.12 staining was maximal
Table 1. Time interval between challenge and maximal response (days)
m m
Stimulus
1 Contact 
allergen
2 SLS
3 Dithranol
4 Tape-stripping
Recruitment of cycling epidermal cells
(days)
Keratin 16 expression
(days)
Involucrin expression
(days)
5 4-5 4
4
4
2
3
2
1
2-3
NI)
ND
Present study
4
Present study 
14 
13
SLS, sodium lauryl sulphate; ND, not determined.
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